
Chapter 2 

The f irst Engineer map of the 
Des MoInes Ftaplds, drawn by 
Lieutenant Napulmdn Buford to 
ac;e6rrrpwty hls 18.29 survey re- 
port. T h a g h  accurate, the 
map lackg much ddall be. 
c a u ~ e  Buford made hh surrey 
In Fmbruary while the w a r  was 
covered by a fom of ICB and 
nine inches ot 9rb.w. 

From George washing ton'^ Continental Army tu 
the construction and operation of locks and dams 
serving modern commercial barge and towboat traf- 
fic 0x1 the Upper Mississippi may ;seem to be a long 
s t re tch  in t h e  and 3paw for any asganixatian, but 
that is one of the many diractims the United States 
Army Corpa of Engineers ha3 taken in it3 200-year 
history. 

On June 16, 1775, the day before the Battle of 
Bunker Hill, the Continental C o n p s 8  appointed a 
Chief Engineer and three asaiahnts to aid in de- 
signing sieges and fortificati~ns.] Thi3 unit was 
abolished in 1783 when the war with England was 
over, and it was not until March 16, 1802, that the 
Jefferson administration created a permanent 
Corps of Engineera. Sixteen off imrs and four cadets 
were directed to  t&e atation on Weat Point, Mew 
York, which w m  constituted a;g a military 
EKddemy+B 

In 1816 a half-dozen officers were added as 
topographical engineere, though they were not 
strictly limited to surveying and mapping. Them 33 
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THE ENG!NEERS GO TO topographical e n g i n e s  began the first surveys of 
the interior of the Unitsd Statxa. One of these new 
engineers was Lieutenant Stephen H. L ~ n g ,  who 
wm assigned to  the Southern Division under 
General Andrew Jackson, and who was to take part 
in many of the early explorations o€ the Upper 
Mi8sissippi Valley. 

The expansion of the Corps of Engineers from 
fortifications to dvi; works was both natural, and, 
in a ymng country with vast public lands but 
limited induatrial resources* necessary. By trainkg 
on civil projects during peacetime, Engheers could 
prepare themselves and keep wady for wwtirne 
needs. At the ;same the, civil enginera were in ex- 
tremely short supply during the first part of the 
19th century. For a long time, West Puint was the 
only a&od h the country which taught engineer- 
ing, It remained the leadirg engineering school in 
the country until the Civil War. If the West were to 
be MAkx€, it  had to be reached. The only engineer3 
available to dD the job of building the roads and 
canals, charting routes for the growing railroad in- 
dustry, and hprQVing navigation 011 the inland 
watwways were thma West Paint graduates. 

Thiis early emphasis on tranaportatim helped to  
formulate the long-lasting Corps policy of single 
purpose improvement projects on the Mississippi. 
Nut until the: Miasiasippi River Commission was 
eatabliished in 1879 did projects for other than 
navigation purposes begin. 

SCHOOL ON THE RIVER 
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Coqgress early in its history got the Federal 
Government into the buainess of public works. The 
first session in 1789 passed an act prowidkg that “a 
lighthome a h l l  be erwted near the entrance of 
Chesapeake In, 1802 President Jefferson 
ordered 534,000 to be spent for public piers on the 
Delaware River. 

In addition, m m t  of the Colonies came into the 
new Republic with ~~urplus hnd. Maryland refused 
to sign the Articlee of Confederation until there was 
evidence that the new government; would h v e  con- 
trol of these unsettled lands, In 1780 New Turk set 34 



However, even Presidents such as Thomas Jeff@ 
son, Andrew Jackson, and Martin Van Buren, who 
3aw the need for intsmal improvements, had doubts 
a b u t  khe constitutionality of federal assistance in 
such projects. Jefferson suspected, and hi3 SUC- 
~ ~ 3 9 0 ~  James Madison was confident, that 3n 
amendment would be needed to permit the Federal 
G o v e m m t  to enter the field of public works. The 
expeditions of Lewis and Clark, and the later ex- 
plorations of Lieutenant &bulo,n Pike, Major 
Stephen H. Long, and Limknant John C. Fremont 
did serve primarily civil purposes, including taking 
stack of our national m~ozlrc~3 and identifying and 
classifying new plants and animals; but all of t h i 3  
had to  be done under the guise of nattioml defense. 
Until well into the 19th century, ‘‘military 
pmpmdness” was nearly always one of the reasons 
given for navigation improvements an the inland 
waterway. Even then, several Residents, most 
notably Polk and Pierce, were oppased to  Federal 
public works projects and succeeded in cutting ap- 
propriations to a minimum. 

But the need for mch improvements remained, 
and in 1818 the House of Rqresenhthes con- 
sidered what improvements could be made 3s na- 
tional defense measures. President Monroe’s 
Secretary of War, John C. Cahoun, was instructed 
bo write such a report. Calhuun went far beyond the 
officid request and produced a carefully thought- 
out and detailed scheme for building mads and 
cands and for improving river navigttion. 
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THE ENGINEERS GO TO smcmbhed the way for projects which, while having 
military vdua, were also of obvious commercial 
value a3 welI. 

Caught between %increasing need fQr fm- 
provements and recurring questions of constitu- 
tionality, Federal navigation pmj ects ora the Missis- 
sippi and Ohio proceeded fitfully and piecemeal. 
The problem of constitutionality was not settled un- 
til 1866, after the Civil War. Only then did the im- 
provement of the Upper Mississippi begin in 
earnest. 

Nevwthdess, within the h i t s  of s m d  and ran- 
dom appropriations, Engineers had p f o m e d  a 
number of surveys and exprimental improvement 
projects between SL Paul and St. Louis by the time 
Colonel Wilson arrived in 1886. 

Much of M a  early surveying and experimmthg 
was performed by the Topogmphid A3 
ha3 been mentioned, topographical engineers had 
originally been appointed in. 1818 as part of the 
regular Engineer Corps. On July 2,1818, B separate 
bureau was created, but still within the Corps of 
Engineers. As a result of the inmasing number of 
civil improvement projects, the  Topographical 
Engineera were removed from the Cops of 
Enginera on July 5,  1838, and formed hto  a 
separate and equal Cwpa of Topographical 
Engineers under Colonel J.J. Abert. 

On August 1, 1838, Swretary of War Pohsett 
trransferrd dl uvil works directed by the  UnlM 
States to  this new carps+ reserving the Army Corps 
of Engineers for fortifimtims and other military 
conatructiion. Although this dividing line waa not 
atricdy observed, most of the improvements an the 
Upper Mississippi between 1840 and 1860 were 
superVi34 by Topographkal Engineers, Major 
G.K. Warren’s early work on the Mississippi was as 
an officer in this Corps. 

SCHOOL OM THE RlYER 

In 1863 the two Corps were again w i b d  a6 a 
single C Q ~ ~ S  Q€ Engheera under Major Genera1 An- 
drew A+ Humphreys. The Corps of T~p~g~~tph ica l .  38 



Engineers had only two Chief Engineers from 1838. 
to 1863: Colonel Abert and Major Stephen H. Long. 

Long wag the first Engineer to explore the Upper 
Missiaslppi. Between 1816 and 1818 he made sur- 
veys of the I h ~ i s ,  Fox, Wisconsin and Mimeaoh 
Rivers.’ On July 9, 1817, with a party of 15, he set 
out from Prairie du Chien, Wisconsh, in a six-owed: 
skiff to examine defense sites along the river valley. 
He reached the Falls of St. Anthony, then returned 
domiver  t.a St. Louis. He stayed a few days at 
Fort Amstrong, which he conaidered an ideal fort, 
and then became the first of a series uf Engineers to  
loss a mnteat with the Des Mclines Rapids when hi3 
boat, much battered by the rocks, sprang 3 leak a3 
he neared Fort E d ~ a r d s . ~  

The first direct effect of the CalhoPrn repert came 
in 1820 when Congress; appropriated $5.0013 for the 
first; Corps of Erghers survey, an examlnatfon of 
the Ohio and Mississippi Ever3 from Louisville to  
New or1eans to  “determine the most practical 
means of improving their navigation.” The report of 
this survey, made by Brigadier General Simon Ber- 
nard and Major Joseph G. Tutten suggested “dear- 
ing and snagging” as the primary means of im- 
provement. 

In 1822 Congress pas& the first appropriation 
for river and harbor work, B sum of $22,500. There 
wag no appropriation in 1823, but in 1824 Congress 
appropriated $1 15,000 for Improvement work, the 
first of what were to became regular annual 3ppro- 
priakions for ‘‘rivers a d  harbors.” In 1824 Con- 
gress ~ S Q  passed the Generd Survey Act “to pre 
cure the necessary surveys, plans, and s s t i m a t ~ + ,  
upon the subject of roads and ~ a n a l s . ” ~  The General 
Survey Act was the mQSt important direct result of 
the Calhoun rapmt. It, gave the President authority 
to employ afficws of the C ~ r p s  of Engineers to 
make surveys “as he [the President] m a y  deem of 
national importance. 

TQ administer thia Act, President Monroe ap- 
pointed a Board of E M n e e r s  for Internal Improve- 
ment3, consisting of Chief E n g k e r  Alexander 
Macomb, his assistant, Bernard, and John L. 



THE ENGINEERS GO TQ Sullivm, a Civil e n g i ~ e r .  Topographid Enginws 
from the Topcgmphid Bureau were attached to  
the Board, and a vigorous campaign bo survey pro- 
jects got under way. 

Prior to 1828, however, few of these appropria- 
tions reached the Upper Mississippi. The Ohio and 
Lower Mississippi Rivers w e  more settled and 
more d ~ s a l y  connected to the markets of the East,. 
Although there was aome trade a3 far north as St. 
Louis, steamboats were sm1 in the process of 
devdopirg enough power to brave the sw3W cur- 
rents above St. Louis. The Upper Missiasippi was 
skill dominated by keelboats and flatboats. The 
snagboat which Henry Shrew was asked to develop 
in 1829 wa3 only for the LQWW Mississippi. 

Appearances on the Upper Missisaippi by Corps 
officers during the 1820’s wae incidental to other 
p~poses .  hng  had taken the W ~ W R  Engineer up 
to  Kerskuk in 1820 just f ~ r  show. In the spring of 
1823 he again passed abng the Upper Misaissippi 
on an expedition to dimover the source af St. 
Peter’s River [later named the Minnesota River). 
Long and hi3 party came by way of Chimgo, “a few 
miserable huts inhabited by a miserable race of 
men.”8 From Chicago, they cut across the 
wilderness to  Fort Crawford at the mouth of the 
Wisconsjn River and then went by land up the right 
bank of the Mississippi into Mimesota. On this trip 
Long saw the advantages of a waterway connecting. 
the Great Lakes with the Miasissippi, and became 
the first Engineer t o  suggest a cam1 cannwting the 
two between Lake Michigan and the Ill in~k River. 

Not until 1829 did the effect of the General SUP 
vey Act of 1824 reach the Upper Mississippi. Late  
in 1328, Chief Engineer Brigadier Genwd Charles 
Gratiot ordered Lieutenant Napaleon E+ Buford, 
3rd Artillery, on Topgraphical Duty, to “make 
recomaisaanm and aurvey of the Des Moinss and 
Rock River rapids, with B view to  overcoming the 
Obstades to the navigation of the river at those 
points. ” DI 

Using the assistance of ao ldks  from Fort Arm- 
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strong, Buford began hi3 survey at the Des Moine3 
Rapids on February 13, 1829, making bath a 
topographical map and a profile of water levels at 
the surface. Lieutenant Buford’s map wa3 h 
general tm be of mu& u3e to later engineer surveys, 
but it was m x i n g l y  accurab considering the fact 
that when the lieutenant made his survey, the 
Mississippi was covered with foot of ice and 
nine inches of snow. 

I n  hi3  report, Buford n o d  that with the excep 
tiion of 11% miles at the Des Moines Rapids and 
133%  des at the Rock River Rapids (changed to the 
Rwk Island Rapids afkr 1860), the whole of the 
river from St. Louis to the Falls of St, Anthony wa3 
navigable for eight months of the year by boats of 
4?&fmt &aft. Because of the rapids, hawwer, 
navigation wa3 reduced to the four months of high 
water each year. 

Buford’s report examined t w o  alternative 
methods of improving the channel at Keokuk and 
Rock Island: constructing latmd canals araund the 
rapids and excavating the ~ ~ k t h g  charnel tQ 8 
depth of  five feet. He condud4 that the problems 
Involved in lateral canals, a s p d d l y  around the Des 
Moinss Rapids, were “almost insurmountable,TT11 
and recommended using coffer dams t a  expose the 
rock in shallow phcss and blasting it Ioosa. His 
estimates of the ease with which the improvement 
of them rapids could be achieved proved to be over- 
l y  optidstic [a cornmon problem €or the next 40 
years). 

Supporting hi3 recommendations for imprme 
ment, Buford pointed out both military and corn- 
mercial advantages. Foremost among these advan- 
tages was assistance to the ~ a l e n a  lead traffic 
{which ~f course could be considered a military 
meed). By 1829 the lead rnhes at Galena were em- 
ploying 30,000 workers. The Port of Galena, t e n  
reachable by boat, was by far the busiest steamboat 
landing north of St, Louis. 

Although Buford’s r epr t  was published a3 a 
House Dmummt, Congress m k  no action. For the 



Lieutenant Robert E. &'a 
mapol tbe Rock Island Rapids, 
made in 1337durlng the first o f  
t hrea seawna ,Lee spent on the 
Upper Miss+lppl. Lea recam. 
mended  i m p r o v i n g  t h e s e  
raplds by cutting off the rock 
proo]eetions whkh made the 
natural channel twlstlng and 
dangerous. 



the St, Louis waterfront and were threatening to 
cut off river traffic. In 183.6 Congress appropriated 
$15,000 to  bw3d a pier above St. huis  to deflect, the 
current back toward the Missouri share and scour 
aut the old channel, Chief of Engheers Grati~t ask- 
ed Hemy Shreve to draft a plan for the pier. At the 
3 m e  time. he mquesbd Shrew to make recornmen- 
datima for improving the Des Moines and Rock 
River rapids. 

In the summer of 1836 Shr~ve  went north in a 
small Government steamboat to bok at the rapids. 
He was not familiar enough with either rapids to 
make recornendations without study. He visited 
the Rock River Rapids first, threading the mme3 of 
those rapids until he knew them well. Then he 
charted a channel though the middle of them, and 
planned which edgea to cut Dff . lR  He noted that 
marking such a chamel with buoys would be diffi- 
cult, espwially because ice each winter would carry 
them away. Instead, shreve’g recommendation was 
“tu establish Pilots authorhed by law to be located 
at the Rapids with fixed Salaries,”’3 who knew the 41 





River. In giving this poet to  a young, untried 
Engineer, he showed great faith in Lee’s potential.lb 

Lee was not  impressed with $t, Louis a t  first, “It 
is  the dearest and distimt phce E wa3 ever in,” he 
wrote to  hi3 close friend Andrew Talcott, “Our d d y  
expenses about equal our daily pay.”lB But he grew 
t o  like the place during hi3 three 3ms0n3 there, and 
the citizens of St. Louis p e w  to Eke him, In  1838 
when Congress cat  off approprkkions for com- 
pleting the St. Louis pier, Lee found h h s e l f  in the 
middle of a fight between St. Louis political fac- 
tim3, each side blaming ths other for the  Congres- 
sional action. True to  Carps tradition, LEE refused 
to take aides. The Missouri Republican of October 
1838 m o b  of him: 

The t h a c t e r  of the Superintendent forbid8 the idem h a t  he would 
make auch a dwhrat ian for elect inewing purpom; ia fact. we 
believe he bas depparted himaelf throughout our election 8s eve ry  
$avwnment offiwr should, but ma w r y  few aL this day do, taking no 
part. in the emtest.” 

During the 1838 and 1859 workbg ssason3, Lee 
brought his growing family along La his St. Louis 
post. 

The Act of March 3, 1837, appropriated an addi- 
tional $35,000 for work on the St. Louis pier. The 
~ a m e  act appropriated $4Q,OOO €or continued im- 
provsmmt of ths Mississippi River above the 
mouth of the Ohio and of the Missouri Rivers. With 
these funds Lee was directed to resurvey the Des 
Moinss and Rock River Rapids, to determine a plan 
for their improvement, and to begin such improve- 
ment a s  funds would allow. 

A h m t  h e d i a k l y  on arrival in St. Louis in 
1837, Lee and M&g3 made plans to survey the two 
rapids. Earlier, in Lolzisville, Henry Shreve had 
turned over to them all the boats and equipment he 
had assembled for the project, Uaing these and a 
hired crew Lee! and Msigs proceeded upriver. The 
captain of their small steamer was Henry Shreve’s 
son-in-law, Captain Morehead. 

Lee’a original intention had been t o  begin the 
auwey at the Rock River Rapids, but as the party 43 



44 

THE ENGINEERS GO TO 
SGHOOL OH THE RIVER 

reached the lower rapids at Kaokuk their boat fur- 
nished concrete proof of the need for channel im- 
provement by running aground on the rocka. Since 
the boat was impossible to move at the existing 
water stage, Lee decided to begin the survay at 
Keokuk. Lee and Maiga used the grounded boat as 
headquarters for the first three or four d e s  of the 
survey. After this they camped along tha Iowa 
shore a3 they moved up the rapids. 

Lee’s letters during this perid capture the flavut- 
of frontier life. In a bthr to Andrew Talcott, Lee 
related that at, one encampment, having filled a va- 
cant sabin with his men, 

Meiga and Tnymlf took up m bhnheta and walked a short mile to the 
City d Des M h e s  composed of t h e  worst kind of mu111 log cabin 
which contained the Proprietor and the e b t h  +tim. Here we 
were h d l y  received and all a c c m & t e d  with t h e  softast Fun- 
cheon on tba floor. Hnw much I would M l  yau d the I B ~  city. its 
puncheons. dwellhga and inhbitanta. but I mu3t look m my limits.1s 

Leaving h e  shamboat crew behind, Lee and his 
crew moved to the upper rapids whme they found a 
greater degree of comfort and civilization at Daven- 
port and the brand new town of Stephenaon [later 
Rock Island). For accommodations Lee moved his 
party onto a a k m b o a t  that had been wrecked and 
abandoned on the rapids. The bottom had bleen tom 
out, h t  the two upper decks were above water. 
Here Lee and hi3 men lived w d ,  fishing for blue .cat- 
fish over the side of the boat in the eveni1q3.~~ “I 
~m..re youtfJ he wrote bo Takott, “we were not 
modest, but fell without diffimlty into the manners 
of the country, and helped ourself to everything 
that came our ~ay. ’ ’~O 

By the time Lee returned to Kmkuk high water 
had floated hi3 boat free and he returned to St, 
huis  by October 11 to draw up maps of the rapids 
and write reports of his surveye. He abo drew up 
plans for improvhg the St. Louia waterfront, 
gmerally usirg Bhreve’s m m e n d a t i o n a ,  but by 
the time they were finiahed the season was tm ad- 
vanced to begin work, and Lee requested prmi39ion 
to return to Was-ton and his family for the 



winker. Before leaving: he made preparations for the 
followhg s p a  by contract& to have a &earn- 
boat and four flatboats built. 

His report on the two rapids was somewhat more 
detailed than Buford’s, but Lee was equally 
mistaken in imagining the ease with which the im- 
provemerits could be made. Eee’a conclusions were 
consistent with Buford’s, that improvement of the 
main chamel at Keokuk and Rock Island wag the 
best solution. HE rejected Sheve’s suggestion of I 
laterad canal at the  Des Mohes Rapids because it 
would involve an excavation of stune three timea as 
great a3 would be needed to impmva the natural 
channel to a width of 200 feet and a depth of 5 feet. 
Lee felt that cutting a charnel through the Rock 
River Rapids would be even aa3ier. The rapids were 
not wnsishntly 3hdow. The difficulty was the 
natural channel’s tendency t o  twist and turn its 
way though the chins of sock jutting out from the 
shores. These rapids L e  proposed to improve by 
cutting off some of the projwting points Bf rock a t  
3hwt turns xnd narrow phces, and by placing. 
buoys to guide boats t h o u g h  the crooked ckamel. 

Lee estimated that to complete the entire project 
would require $189,622 at the De3 Mdnes Rapids 
and $154,658 at Rack Isknd, an estimate that turn- 
ed out to  be short by almost $5,000,000. In con- 
cluding his repart Lee pointed out the necessity of 
the rapids Improvement which would open up a 
whole country above the rapids that was “ d d y  in- 
creasing by a constant stream of emigration.”e1 
Twenty boats of over 150 tons each were already in 
regular 3 e h e  on the Upper Mississippi. 

In planning and casryja$ out improvement of the 
rapids and the St. Louis pier, Lee was dQillg pioneer 
work on the Mississippi. Prim t e  this, Federal ac- 
tivities on the river had been limited to cutting and 
removing trees along the ahores and removing 
snags from the channel. 

When Lee returned to St+ Louis the following May 
to begin the actual work of improvement, he had 
been promoted to Captain. He remained in S tm Louis 
ta superintend the channel project there and sent 
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ed on several old West Paint friends and enjoyed 
soda water and ice cream “four times a day.”*2 

Subsequent Enginleers who came to work on the 
Des Moines Rapids generdly regarded Lee’s work 
as experimental and tentative without having much 
effect, but by the end of the 1839 season, when the 
work concluded, Blias had removed nearly a whole 
reef at the Lower Chain and had opened a passage 
50 feet wide and 4 €e& deep through about four 
miles of the worst section of rapids, He had ex- 
cavated some 2,000 tons of rock. 

Lee had also experimen;ted with buoys Qn thia 

bolted to  the rock bottom, but the ice, a3 expected, 
pulled them all out.29 

I channel, placing four of iron and four of wood, 

In his report of 1839, Lee recommended that the 
PS&QUS practice of working season after season 
with small appropriations and few pieces af equip- 
ment be abandoned ir~ favot of using many boats 
and a large crew working dung the en+& rapids at 
the same time. The short and unc~~rtain mason3 an 
the Upper Mississippi and the expsnss of maintain- 
ing and repairing boats over the winter made the 
yewafter-year approach more expensive in the Tong 
run.’+ 

Neither method was approved, however, a3 the 
depression continued into 1840 and appropriations 
were not renewed. After August 27, 1839, Chief 
Enghear Brigadier General J03eph G. Totten, 
General Gratiot’s 3UCCf253Qr, sent Lee on varhus 
surveys and hapections on the Ohio, Mississippi, 
and Missouri Rivers. At the end of the 1839 season, 
Lee left bekind at Rsokuk one steam towboat, three 
keelboats fitted for quarters, a smith’s shop, a 
hboratory , five tranaporbthn boats, two double 
crane hats,  one aingle crane boat, one arrent boat 
for towing, and enough phtforms, drills, and stands 
for one humdred menze 

The methad developed by Lee and B h s  for 
bhasting rock under water was used with several im- 
provements and variations throughout most of the 47 
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rest of the rapids improvement work. Thi3 method 
consisted of placing iron tripods over the rack to be 
blatshd. Om the tripod was placed a platform for 
workmen. It a l ~ o  served a3 a guide for the drills, 
Workrrzan then drilled a P3A-inch diameter hale 
~QWI-A through X of a single rock layer. (Lee found it 
impractical to  remove more than one stratum at a 
time.) A charge of onehalf pound of powder wag 
placed in 3 tin tube, and the remainder of the tube 
filled with sand. The tube was prepared and placed 
in the hole immediately on removing the drill. It 
rose above the w3ter and was supporhd by the 
tripod. The effect of such an expbsim was merely 
to split the rack so that it could be removed in large 
pieces. Using Ws method, undewatm blasting 
could be done ahnost a3 economically as on shore,26 

Congress again fa i ld  to vok further appropria- 
tions in t h e  spring. of 1840, and when Lee returned 
to St. Louis at the end o€ July, it was ody to survey 
the previous work and advise his assistant, Henry 
Kaym, who had been h k d  by the City of St. Louis 
t o  complete the waterfront project. No further work 
was done QII the two rapids. 

Henry Kayser stuck to Lee’3 plan of improvement 
and eventually the bar that had been forming in 
front of S,. Louis waahed away. The channel along 
the Illinois shore that Lee had closed off f i l led in and 
later became East St, Louis, I ~ n o h .  

One interest- sidelight of Lee’s years on the Up- 
per Mississippi ia a persistent 3t.ary among local 
&tory buffs that the young Lieutenant was so im- 
pmaaed with the country along the river that he in- 
vested in, and laid out, a t~wn site dong the shore 
near the present city of Davenport, Iowa. One b a i s  
for t i s  rumor can be found h The Himmy of 
Davtmprt and Scott CDSCR~,  Iowa, by Harry 
Downer [Chicago: S.J. Ckrke, 1910). Downer 
reprinta an excerpt from a journd of an early M k  
Island reaidat,  Sud Fester, who recalled taking a 
trip ~ Q W I  the Iowa (then Michigan Temtury) side of 
the Missksippi in 1836. F o a k  went from Daven- 
port to Muscatina and reparted seeing stake;s laid 
out for future towns along nearly the entire 50 
d e s .  Six r d e s  d o d u e r  from Davmport, he 



reports coming across the t o m  of Iowa “laid out by 
Captain Robert E. Lee and William Gordon {the 
same Lee afternards the great h b d  general}*” Suel 
Foster  SO noted that Captain h e  had appointed 
himself mayor of that future town, though he was 
absent when Foster arrived, busy ‘‘surveying the 
route of the great river.’f 

No confirming evidence can be found for this ac- 
count, md the 1836 date which Foster &vas for his 
trip is two years bBfme LBB spent any t h e  in the 
area; but it r e b s  just possible that Captain Lea’s 
work QII the Upper Mississippi did add to  hi3 honors 
a previously unseparted tide: “Mayor” Lee. 

Smttsrsd Surveys, Exarnlnatlons and Experiments 

During the next 15 years from 1840 to 1855 only 
minor surveys and improvements were carried out; 
on the Upper Mississippi A survey of the R d  
River and the Rock River Haven [a &in of four 
kkes in and near the present city of Madison, 
Wisconsin), authorized in 1838, was completed by 
Captain T.J. Gram of the Topographical Engineera. 
Thi3 was a preliminary investigation for a project to 
connect the Rock River by canal to Lake Michigan, 
with the chain of lakes a m i n g  BS feeders for the 
canal. Cram outlined the rapids and bara that would 
have to be removed in order to make the Rwk River 
naviga bk, 37 

Parhapa the only survey on the Upper Mississippi 
that resulted from a r o m w  was made in 1841. 
Jolm C. Fremcmt, a young Lieutenant with the 
Topopaphid Engineers in W~d-~hgt~n,  gat to 
m e t  Senator Thomas Hart Bentm from Missouri. 
Bentan’s expansionist ideas fired Lieutenant Fre- 
mont’s zeal. Fremont had already spent aome time 
on the Upper Mississippi In 1836-37, when he had 
aasiatad the distinguished French scholar, J.N. 
Nlcollet with explorations for the source of the 
Mississippi. 

In the cows43 of events, Fremont fell in love with 
Jessie Benton, the Ssnator’3 daughter. In order to  43 
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separnte the cmpb, Senator Benton arranged to 
have Fremmt assigned h the aurvey of the Des 
Mohea River which had been authorized in 1838. 
Fremmt arried out a survey of 203 miles of the Des 
Mohes River from i t a  mouth to R a m n  Fork in 
July 1841. Fremont made a map of the river (never 
published though a copy exists in the National Ar- 
chives), but he 3eems t a  have paid more attention ta 
the flowers and wildlife along the way. His report 
contain8 extensive descriptkms of flowers, plants, 
and geographicd features.sa Frsmont then rdm--md 
to Washingtrsn, where he married Jessie Bentan. 

In 1843 the Corps of Topgraphical Engineers 
adopted a divisional structure which placed Major 
Stephen H+ Long at Lauisrrille, Kentucky, as Super- 
intendent of Improvements on the Mississippi, 
Missouri, and Arkansas Rivers, and on the Ohin 
below the falls at Louisville. Long reviewed the 
preuioua reparts and aurveya of the work in his 
charge and wrote a detailed report of the status of 
the projects far his superiors. He apeed with Lee’s 
recommenda tim fur excavating the natural channel 
at both the D e s  Mdnes md Rack Island Rapids. TQ 
solve the problem of pilots being &le ta find such 
an improvd channel, Long suggested not buoys 
but “bngkudind strings or ribbands of large and 
heavy timbers, in mn~inuoua lines strongly spliced 
and bolted to the rocks at the side of the channel, 
and thus forming a guard to prevent the boats from 
impinging against the rocks.’’m 

t 

Under Long’s direction the first harbor improve 
m a t  work on the Upper Mississippi waa begun. In 
1844 congress appropriated $7,500 for deepening 
the h r h r  at Dubuque, Iowa, to ammmodate 
steamers of the larpst class. A small amount of 
cbedghg. was done in 1844 by Joshua Barmy, 
United States AgentDa0 who had worked with Long 
in 1827 88 a young Lieutenant, but the work was not 
crsmpleted with the amount appropriated, and no 
further hnds  were authorized until 1853. The Msx- 
ican War in 1846-47 stopped all appmpriatioras and 
drew many of the Topagraphical Engineers away 
from civil works. 
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In 1850 Congress appropriated funds for the 
famous Mississippi Delta Survey, Under the super- 
viaion of Captain Andrew A. Humphreys and Lieu- 
tenant H e q  L. Abbot, the Corps of Engineers 
began the first truly scientific survey and emmi- 
nation of nearly the entire Mississippi River Valley. 
When Humphreys' report was finally filed and 
published in 1861 1 9  the Repr~fi Upon the Physics 
and Hydmrcdic.7 of" $he Mississippi Riwr, it im- 
mediately became a standard resource and a m d e l  
of imitation for auaeeding reports. Work on this 
report gave Humphys  a close look a t  the Des 
Moinea and Rack Tsknd Rapids, and his advice be- 
came valuable to Colonel W i l s ~ n  when he bagan im- 
proving those rapids ha 1866. 

Renewed interest in the improvement of naviga- 
tion on the Upper Mississippi resulted in the 
passage of the Western Rivers Imgrrawmenl, Act in 
1852. Thia Act phcsd river and harbor work more 
firmly under the direction of the Corpa of 
Engineers. Congress appropriated $90,000 for im- 
proving navigation below the Des Moinss Rapids, 
8100,1000 for work on the Des Moines rand Rmk 
Island Rapida, $15,000 t o  complete drdg~ng of the 
lhbuque harbor, and $30,000 for imprwernent of 
the Illinois River. The last item wa3 a Federal 
response to the I h o i s  and Michigan Canal which 
ran between Lake Michigan at Chicap  to the I1- 
'linois River a t  LaSalle, and which had heen wm- 
pleted by the State of khois in 1848. 

The Western Rivers Improvement Act also 
brought Long new resp~nsibilities, the Superin- 
tendency of Western Rivers. Long hired his brother, 
George Washington Long, to  examine the Ifiinois 
River. George Long found 33 bars and shod places 
at low water. By 1854 Major Long had sent the 
Corps dredge #2, the Gopher, up the I h o i s  bo work 
at clearing a channel. 

The improvement of Dubuque harbor, begun in 
1844, was resumed on July 1, 1853, again under 



local charge of captain Bmey. Caphim Barney wa3 
dso in & r p  of constructing a new dredge for the 
work, and wag responsibk for impmvmenta a t  the 
Rack Island Rapids. Also on July 1, Long placed 
Captain John Flqd  in charge of the Des Mohes 
Rapid B . 

B m e y  went to Louisville, Kentucky Ism Long’s 
headquarters], during the apring of 1883 fm super- 
vise construction of the new dredge. This &.edge, 
built a t  a cost of juat over 520,000, was a ladder 
dredge similar to theDeuusseur built In 1344. It had 
a draft of 3% feet, and was very difficult to operate 
properly. Riaing and falling water posed problem, 
a3 did the many submerged stumps in the harbor. 
The dredge propelled itself by anchoring lines fore 
and aft, and winching itself ahead as it made a mr- 

, m w  cut in the channel. A 500-pound anchor wa9 
needed to haul the! ht ahead. In addition, the 
dredge needed h e 3  anchored from each aide to keep 
it from slipping back into the adjacent cuk a;s it 
made slice after slice to obtah the desired chnnel  
width. The two 76-foot by 15-fmt belts which ran 
the kddw of buckets slipped so badly when the 
buckets hit hard mud that they frequently caught 
fire and had to be replaced. 

Dredge 3 m ~  #IJ as it was c d e d  when it arrived at 
Dubuque in 1853, was renamed the George W+ 
Junes in honor of a United States h a t o r  from 
Dubuque. The purpose of dredging the Dubuque 
harbor in 1844 had been to open a channel from 
Dubuque! to the main Miashippi channel netu the 
I h o i s  sideT but by 1853 something new had been 
added. The 1853 project, reported Major LQII~ ,  “ob- 
viously has for i t 3  object the opening of a navigable 
channel leading from the main businesa tnding of 
Dubuque, directly across the Mississippi to the con- 
templated terminus of the westerly branch of the I1- 
h a i s  Central Railr~rad.’’~~ Railroads were ap- 
proaching the Mississippi not d y  here but at Rock 
Island as well, and they were planned at several 
ather places. More and more, these railroads would 
complicate the work of the Engineers on the 
Mississippi. 
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assigned t o  the Mississippi Ddta Survey under 
Humpheys and Abbot. 

Warren’s orders were to examine both rapids “to 
determlne the most d k c t  favorable and economical 
passes or routes along the bad of the river for the 
formation of a continuous navigable channel at 
least two hundlsed feet wide and four feet deep at the 
lowest stage of the river eve7 known or likely to oc- 
cur again.”Sa He was to  mark the settkons of rapids 
ionto mile lengths, note how much improvement, was 
needed in each, and what kind, find a place to pat 
the SpdS, and then mmk the proposed chamel with 
buoys and landmarksdaX 

Warren began his survey work at the R d  Island 
Rapids on June 26 and worked there until 
September 21 when he left for Keokuk. His survey 
of the Des Maine$ Rapids took until December 1, 
when he left, for St. Louis to writs up his reports. 
His surveys took this lung partly bmuse  of high 
water and partly because of a lack of cooperation 
from Captain Barney and MEijQr Floyd, who were 
supposed t o  assist him, but it was also because of 
the careful and deliberate manner in which Warren 
worked. The Warren Report published in 1854 was 
far more detailed and usefu1 than the earlier reports 
by Lee and Buford. 

One of Warren’s first suggestions to  Long was to  
change the names of the two rapids in Corps cor- 
respmdence to  the ’hpper” and “lower’’ rapids. 
These were the names by which they were known in 
the 3w3 and uaed by steamboatmen; in addition, 
said Warren, it  would avoid confusion with rapids in 
the Des Moinss and Rock Rivers. Although this 
change: was not adopted, the name of the Rock 
River Rapids did change ahortly ta the Rock Island 
Rapid.s.38 

Because of condnuld support among rivermen for 
Shreve’s r e c o m e n d a t i m  of a lateral m a l  around 
the Des Moines Rapids, Lieutenant Warren made a 
particuhasly close emmination of the exisking shore 
c h e l  along the h w a  side of the river. That cham 
ne1 had only 10 to 12 inches of water in places and 
was used wholly by “lighters,” 3ma& horse-drawn 
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flatboats 100 feet long by 20 feet wide, which c o d  
carry from 100 to 200 tons of goods. Lighters were 
needed a t  the rapids to relieve the large packetboats 
of their cargo so that h e  steamers could pass the 
rapids at low water. During the low-water 3e33~1-1, 
boats with drafts larger than 24 inches could not get 
over the rapids. Warren reported that the lighters 
needed “luck and eight horses’’ to make the trip 
from Keokuk to Mcmtrme at  the head of the rapids 
in six 

Lighters were expensive as well as slow. In 4853 it 
cmt SI per tan to lighter gooda down the rapids and 
$1+25 to lighter them up. In addition, Warren 
reported, the money lost by waiting steamboats 
w3s even greater because “salaries are paId as high 
33 35$ per The rapid3 drove other wage3 up 
a3 well. Warren found that he was unable to hire 
rowers for his survey, even at  $1.25 per day, 
because “the great quantities of freight at  both 
ends af the Rapids gives employment to every 
industrious m n  at high 

Travel on the W Isknd Rapids was not much 
faster. On o m  occasion while he was surveying 
these rapids, Lieutenant Warren and hi3 crew were 
forced by the current to tow their rowboat along the 
ahore from Davenport fiftem miles up to the head af 
the rapids at Le Claim. They arrived three hmra 
ahead of a st.e3raboat that had left Davenport at the 
same time.1H 

A s  directed, warren alsr, experimented with 
buoys at the Rock Island Rapids, He used white 
cedar loga eight inches in diameter and three and 
me-hdf feet long, but he muld only get them to  
show adequately where the current was slack. 

In hiis report on the De3 Mohes Rapids, Warren 
anticipahd that  such a lateral canal as suggested 
by Shrew might eventually become the permanent 
method of improving the Des Moines Rapids, but 
recommended that the present work be limited to 
deepening the natural channel. Such a n  improve- 
ment would be immediately useful, while B canal 
would give no improvement until the whole was 



completed - no a w e  bet considering past appro- 
priations, 

Warren agreed with Buford, Shreve, and Lee in 
feeling that the Rock Idand Rapids was B far ea3kr 
prob2em t a n  the Des; Moinea Rapids. Low water at 
Rmk Island gave a 2%-ffoot channel naturally, and 
this had been r a i d  another 10 inchea by damming 
the small channel separating Rock Idand from the 
I l h ~ i ~  shore. The real dangwrs of the Rock Island 
Rapid3 were the crookedness of the channd and a 
swift, unpredictable current, 

The need for improvement on the Upper 
Mississippi was shown by the fact that in 1853 
3evw steamers laad been wrecked between K e o ~  
and St. Paul, two of them on the Rock Island 
Rapids and one on the Des Moinea Rapids. Major 
Long calculated that the average loss of these 
ha t s ,  including wages and freight, was $50,000 per 

Contract work on bath rapids began in August 
I854 m d  continued until November, Major John 
Floyd replaced Captain Barney as United States 
Agent s u m s i n g  these projects. Although the 
contractors did I I Q ~  assemble E~E many men as had 
been hoped for, they did g d  work and in the short 
thremotath sea3011 significant improvement was 
noted. Using the drilling and blasting methods 
developed by LEX?, c~ntractors a t  the Des Moines 
Rapids worked on the English Chain at the points 
designatxd on Warren's map as Centre and Brown's 
Patches. These points were dmost  entirely remov- 
ed, giving Centre Patch a low water depth of six feet 
and Brown's Patch a depth of five feet. Contractors 
at the Rock Island Rapids worked at Campbell's 
and Sycamore Chains. At Campbd's Chain, a chan- 
nel 100 feet wide and 4 feet deep was obtained. 

The problem encountered with the advent of 
serious work on the rapids man made those in 
charge aware of how optimistic early estimahes had 
been. A single rock in Brown'a Patch required two 
men four days to drill a hole 23 inchm deep and dull- 
ed 72  sbsl  points. At Campbell's Chain four men 57 
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some tuth to this. The bridge had been built in the 
worst possible place and at a bad angle €or boats 
passing though the drawspan, In the spring of 
1856, w d s  after it opened, the steamboat Effie Af- 
$on shuck a bridge pier, wrecking both boat and 
bridge, The ensuing legal tangle involved Abraham 
Lincoln as a lawyer for the railroad company, and 
ended with no firm conclusion as to  how much of an 
obstruction the bridge really was or whose fault the 
accident had been. 

Floyd in his 1856 report to  Long- now B Lieu& 
nmt Colonel, took an especially dim view of the 
bridge: 

It ha b m  darned proper by yow order8 not to wnrk 011 t h e  Rock 
Island rapids with the h h c e  of the appropriation. Indeed, il were 
uaeless tn do any more work there a8 long as t h e  bridge m i n a  b 
obstruct the navigahoon. I h k  upon that bridge, as now located and 
cmultucted, being Nitmted at the m e 5 l  point on the rapids, 
where thP current has the greate~L velocity, and tho pim at an -le 
tn the mea t .  LO be L m t e r  o l > s ~ c t i m  tr, the navkation of the 
Rock Island rapids thnn all the h a l a m  of t h e  rapid8 hidw."  

Floyd had a paint. Of the 1,867 boats and rafts 
passkg the Rock Island Bridge in 1857, 55 callided 
with the structure. 
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The other Corps projects on the Upper Misaiasip- 
pi in 1865-56 fared as poorly. The Dubuque harbor 
project grew more and more complicated. On 
August 21,1854, a Board o€ Engineera of Lake Har- 
bors and Western Rivers authorized a survey at  
Dubuque to find 8 gite mo3t suitable for a bridge 
and ”causey” [causeway]+ The railroad bridge wa3 
to go from Dubuque across the river to DunlIeth 
(now East Dubuua), Illinois. Long assigned this 
;survey to J.C. Jennings, United S t a b s  Agent in 
charge of the harbor improvements at  Dubuqus, on 
May 31, 1855. 

The need for harbor improvements at  Dubuque 
was increasing rapidly. Commercial statistiw listed 
672 stearnhat arrivals at Dubuque in 1854, bring- 
ing 97,633 tons of g d s  with a value of almost 
S5,000,000. Exports from Dubuque reached 11,736 
tons in 1854.44 

Agent Jennirgn at once began raking changes in 
the causeway and harbor plans. He determined to 
change the lcation d the causeway and construct 
it with dirt frQm the bluffs rather than from river 
islands as Qrigimlly called for+ and he made devia- 
tions from the original harbor lines. At the same 
time, a Dubuque Harbor Company had been formed 
on February 27, 1855. Thi3 joint stock company of 
private Dubuqw businessmen Q W I ~  land near the 
harbor and proposed causeway. A controversy 
began between khe Corps and the company over 
rights-of-way, stopping the work. Jennings failed to 
respand to Long’s letters of inquiry during the sum- 
mer of 1855, and when Long made an inspection 
tow to  Dubuque on October 22, he found the harbor 
still unimproved. Disageements were settled the 
following spring, but no further appropriations were 
forthcoming. 

Work continued through the 1856 sea3011 on the 
Des Maines Rapids with the new skam equipment 
performing well. In 1856 a new blasting technique 
involving “galvinism” was put into use. Floyd 
reported to Long that now he could “set off a line a€ 
blasts of almost any length s lm~lhneaus ly .”~~ But 
work on the Des Maines Rapids came to a close un- 
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